Introduction
The field of minimally invasive surgery has experienced an explosive growth in past three decades. Though the art of surgery has gone through a complete evolutionary process due to antisepsis, antibiotics, anaesthesia and concept ofaseptic surgery spread over centuries, the field of laparoscopic surgery has witnessed major changes only in the recent past. Post laparoscopic procedural pain namely shoulder tip and abdominal pain are well recognized and established causes of postoperative morbidity 1, 2 . The aetiology for this postoperative pain is multifactorial and includes the volume of residual gas, intra-peritoneal pressures resulting from establishment of the pneumoperitoneum, type of gas used and temperature of the insufflated gas 2, 3, 4, 5 . Though the mechanism is not well understood, the theory proposed regarding shoulder pain is carbon dioxide retention within the abdomen, subsequently irritating the phrenic nerve and causing referred pain in the C4 dermatome. Moreover, residual carbon dioxide that is trapped between the liver and the right diaphragm, irritating the diaphragm, also causes upper abdominal pain. All relate to the morbidity after laparoscopic surgery 6, 7 .Mechanisms described to reduce pain intensity include a reduction in pneumoperitoneal pressure 8 , infiltration of wounds with local anaesthetic 9,10 ,administration of non-steroidal anti-inflammatory drugs (NSAIDs) 11, 12, 13 , use of intra-peritoneal local anaesthetic agents 14, 15, 16 and removal of gases 17, 18, 19 . Removal of residual gas at the end of the procedure can be achieved by various techniques like manual compression of abdomen, intra-peritoneal normal saline infusion, active evacuation of gas by suction and pulmonary recruitment manoeuvre. Pulmonary recruitment manoeuvre (PRM) has been proposed to reduce shoulder and upper abdominal pain as it assists the expulsion of abdominal residual carbon dioxide by active intervention of mechanically increasing the intra-thoracic pressure therefore resulting in rise in intra-peritoneal pressure. This secondary rise in intra-peritoneal pressure acts as a driving force which facilitates the removal of residual pneumoperitoneum immediately after operation.
II. Aim
To compare the efficacy of a simple pulmonary recruitment manoeuvre to reduce pain, in comparison to conventionally practiced passive evacuation of residual carbon dioxide in laparoscopic surgeries. 
Pulmonary Recruitment Manoeuvre-A Novel Approach For Postoperative Pain

Methodology
It is a non-randomized interventional study involving Patients who underwent elective laparoscopic cholecystectomy in Justice K.S. Hegde Charitable Hospital, a unit of KS Hedge Medical Academy, NITTE University during November 2014 To June 2016.A total 68 patients were included in the study, 34 patients being in each group. All patients who underwent elective laparoscopic cholecystectomy with American Society Of Anesthesiologists (ASA) physical status grade I or grade II were included in the study.Whereas patients with ASA grade III or above,age less than 18 years,in cases where laparoscopic surgeries converted to open surgeries,pregnant females,patients undergoing SILS instead of conventional technique of using 3-4 ports for laparoscopic surgeries and patients in which use of rescue analgesic will be needed were excluded from the study. In control group, i.e. PM (Passive Mechanism) Group residual carbon dioxide pneumoperitoneum was evacuated passively at the end of procedure by opening operative ports to allow the abdomen to decompress.In study group, i.e. PRM (Pulmonary Recruitment Manoeuvre) Group in addition to the measures taken for control group, additionally patient was placed in Trendelenburg position (30 degrees) and a pulmonary recruitment manoeuvre was utilized by the anaesthesiologist, comprising of two mechanical inflations to a maximum pressure of 60cmH2O and each positive pressure inflation lasted for 5 seconds with valves of operative ports fully open.
Pain scores were assessed at 6,12,24 and 48 hours by use of validated visual analogue scale(VAS).0=no pain,10=worst conceivable pain.Injection Paracetamol 1g for patients weighing >50kg and 15mg/kg for patient weighing < 50kg TID were prescribed as analgesic agent of choice for all the cases that were included in the study.Injection Tramadol was reserved as rescue analgesic.
Following parameters were assessed  Post operative abdominal pain based on VAS score.  Post operative shoulder tip pain based on VAS score.
IV. Statistical Analysis
Statistical analysis was done using grading of pain and chi square test to see the association of independent variables on dependent variable (Pain). Man-Whitney's test was done to compare between two groups about the difference in non parametric outcome and t-test for parametric outcome. Correlation coefficient was looked for ASA grading and outcome variable.
V. Results
A total of 64 patients were enrolled in the study, 34 being allotted to each group as per purposive method of distribution (1:1). Population under each group was matched of age, sex and BMI to avoid bias while evaluating the parameters under study. 26 patients of which 15(44.1%) from PRM and 11(32.4%) from PM group the time taken for completion of surgery was less than 1hour 30min. In remaining 42 patients time taken for completion of procedure was more than 1hour and 30min.Of these 42 patients 19(55.9%) were in PRM and 23(67.6%) were in PM group. On calculating the p value in order to compare the additional time consumed in patients who underwent intervention it was found to be non-significant(p value-0.318), thereby time difference to complete the procedure wasn't significantly different among the two groups.
Among 68 patients of the cohort in 38 patients intra-abdominal drain was placed at the end of the procedure. Of these 30 patients, 17(i.e. 50% of total PRM group patients) were in PRM group and 21(i.e. 61.8% of total PM group patients) were in PM group. On comparing and calculating the P value for both the groups with respect to patients with drain it was found to be non significant (p value 0.329). The importance of this calculation forms the basis for proving that presence or absence of drain wasn't a confounding factor when the pain scores were compared between PRM and PM group patients.
VAS Score for Abdominal Pain
Abdominal pain as per the VAS score was evaluated at 6th ,12th, 24th and 48 th hours. On comparing the results in PRM and PM group the score was found to be much less in the patients undergoing manoeuvre. (Figure1;Figure 2 On calculating the p value and comparing the results between the two group patients, pain scores were found to significantly low at all four readings. Thereby,emphasizing the advantage of manoeuvre in reducing both short and long duration pain.
VAS Score for Shoulder Pain
Shoulder tip pain as per the VAS score was evaluated at 6th,12th, 24th and 48 th hours. On comparing the results in PRM and PM group the results were found to be similar to those of abdominal pain results. (Figure3;Figure 4 ;Table2). Table 2 Similar to abdominal pain the pain scores were found to be significantly different in PRM and PM group with significant p value of 0.00, 0.00, 0.00 and 0.021 at 6th, 12th, 24th and 48th hours respectively. Hence signifying manoeuvre is effective in reducing both short and long duration shoulder tip pain in patients undergoing laparoscopic cholecystectomy.
VI. Conclusion
In light of the above results routine use of this intervention should be considered at the end of laparoscopic cholecystecomy surgeries.With this encouraging incidence of pain reduction this manoeuvre should be incorporated in other intraabdominal laparoscopic surgeries and results needs to be evaluated.
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